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Abstract (Basic) : EP 724199 A 

The method measures the distortion of the projection optical appts, 
which has a projection optical system and a correction optical member 
(10) arranged at a preset position w.r.t. the system. Based on this 
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measurement the surface shape for the correction optical member is 
calculated. 

The distortion component is cancelled to zero when the correction 
member has the correct shape. The correction member is removed from the 
projection optical appts. and machined to give it the calculated 
surface shape, after which it is replaced in its original position in 
the appts. 

ADVANTAGE - Minimises degradation in optical performance caused by 
mfg. error of optical members or which occurs during assembly of 
optical members. 
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4#HB¥8~2 0 3 8 0 5 

10 

fi^«*6*n<nz3Srwc!»tszi.j seiT© (7) 

[0 0 4 1] 

[ft9] (7) Z.,i = { [Zi-i.i + 0x i-i. j 
(xi.j -Xi-i.i )] + [Zi. j-i +dy (y 
i.j -yi.j-i ) ] } /2 

3maauitQi.i t*«z*mo*szi.i 

^xaiaajftQi.i oz*[pjc7)S^z 

1. 1 tt, JtE (7) StfcS^T, 
[0 0 4 2] 

[&1 0] Zi.x = { [Zo.i + 0x 0.1 (xi.i -x 

0. 1 )] + [Zi.o +0yi.o (yi.i -yi.o ) ] } 
/2 

zvnmznz. xf^^7m ^121:^5 
*3e*aajftQi.i. ©z*ia]©jifszi.i omta 

*3K»a»jS[Qi.j > Q2.1 > Q2.2 ••••Qi.j • • 
••Q 8 .3 (DZ?jfa<DmZZi.2 , Z2.1 , Z2.2 — Z 

1. j ••••Z 8l8 &±E (7) ate*3V>TB£Qo.o fc 

^a^Qo.o — Qe.8 K*tt'*Zo.o -Z 8 ,8 * 

3t*a»j«Qo.o <oxYi6«t, ^3t«aa^ 
Qo.o—Qs.s toitti^hi^o.o —©8.8 
**sn**>e»aaifl[Qo.o-Q«.i 

^ail/SQo.o -QajC^WXYZlgiU ^© 

sat* Y)v*±wmm&Q*. 0 -q... t<^®^ 

^h;V0o.o -08.8 *6*a66titeSM»^ h;ivt 

[0 0 4 3] 21©Xfy^8lC««?->X • /tyf 

^8TH x^^/^s-x^^yeT^^^n^xY^ 

iSKDSWftftXtt&rjCY^tUTViSdt, CCOXY* 
l«©aJp«*t36tt*a*<t3K:K«UTt>A^. 

Ut^^a) 3t*»3&«aa-rsjiSfc©z*iftc!)s«sfto 

i:TS<J:3lC, ±a©Xfy^ 3^SXfy/6 ictf 
[0 0 4 4] *& % r^Xh->3>«^ fftte 

>o*j^ic*»t*z*rtoi«aaiwia«^^ 
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[0 0 4 5] ilCD^T'^l^fy^SI:* 

3>mmmi o D»sj4»tc-r*fc»K 
a, xV x i — i^a >©»^fc*tis+**3teiaawi 
©3 utwfr*>mnz>m) o^yemmm^o 

[0046] act, m 3 fcw*ttB#*Bfi*»sxV x 

I — S/a>BlE«l 0SB9H-U Xf7^1~XTV 
78fc<fcD:ifc&SnfcxVX] — v-a>BlE«l 0©M 
^ttx-^fcS^T, IfcOfl-SnfcxVX 1 — va> 
*tiE«l 0©aB»«©JBI*ff5. C^T, *JHtff 
K&tf-SxVXl— >3>«jE*gl 0«. f-fXh-> 
3>©7>^Affe»S:1fiE-r5&«)tC> *:0>WmfflfW 

[0 0 4 7] H14fc43V>-C\ x-fXh— ->a>*§IE« 

1 Ott, XY#fttCi£f»^ltg&Xx-^2 l±tC«fi£ 
nT*D, -£©S8IS$rt*Xx->>2 l±©tf>2 1 aKS 

g»3-tt-.5&»)gG2 2tt, MWSK2 OlC*oT«l«$nT 
K»g&2 2te«fc5Xx-> ! 2 1 ©^«l©(St*5Vi 

T#tt**»5fcS«Hi«3 0#Xx-$>2 1 fc^ 
tte.tlT^5„ £©&Wg&3 0t£<fc3lfcffi{§^«i|iilfflg& 

2 0^£5§$nS. 

[0 0 4 8] W^M2 3tt. &&8E2 4£^LT 

®fctt2 5©-BfcB9#»*5ttT430> HtfZ^|fi]$r 
IfltL-TlliepItgTabS. £©[!Hett2 5 ©*&«*£«. 

nTt»*. nngtt2 ssiacittic&rrsift^ 7 

«U B*fc***fcHKSftTV»*3d**2 8fc»l,T 
Z*KdC»ftWIBK«»J6nT^«. CO30M»2 0l: 
tt, 8JW882 0 t*DW»3n5 ; E-^2 9**Ja?)#tt 
enT*>0, r©^-^©f^ffltC<fc^TWS2 7*tZ^r 
tfJte»oTlMRU I>^T«©F«JE2 3*tz*|B]C»o 
ft*5, WBIL2 3 S^iTT 5&j#S8 2 4(C 
it. WBM2 3 >MiESl 0 t<D&m 

d , c ©-fe e. ©m* 2 o ns. 

[0 0 4 9] 014 ©8fBBfi©!&f£©IB9i*fl8 

D^*&nfcffljg«^-^^®iTO2 o^aa-ts. * 
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2 2 ^LTXr-x2 1 &XY#fifc»oT«»3 

1 0©&itlXMl 0 a*XY#faK»oTfcHe*«k3K 
®W?%. £©££, xWXb-^sVffilESl 0©« 
iPX® 1 0 a (Cfctt-SWB&fci, MMJDX® 10at» 

«ji2 3 t<Dmf&&, mmrn.2 3©jgg^wr^sn 

[0 0 5 0] *©^ H14eWJF»8iBKJ;t)lBXSn 
fcxV X h-v's >«IE« 1 0 ft»l/TR«BikB*B 

io mi» B3©ai?36*RB©ff»«*n lJiicjnxsn 

fcxVx h-S'3>fi§lE«<£«B-r£. HSU 0i4©ff 
BBBfcfcHTtt, WSJ12 3ttXY:»AlCBtr»TB& 

[0 0 5 1] «±©B#**!S«lc«kD, tStB3t**& 

«j*-r 5 &yt&mt ©bb©*-c \t*mm~?& o fcxV 

X h-^a>©7>^Af£#©«IE£^SfcfT5 

ft*, Jtifi©3Slt«fc:&V»TWu xVX h"> 
3>ffiiE«l 0£LTB$r#£#L&V>¥fT¥ffi«£ffi 

<T*ni*fc**. zinicfco. H4tc^-r$o^«i$ 

Bttl lfcJ:*|fcBife©, -r&fo-&BB©«*T»** 
oI«gTfe-5. SSfc, xVX h-^a^BiEffil 0*«p 

tax*wm\zi3;z>m&i>*$>z>. t^f->3> 

0fcUTJJffc©«*«»"3W>X«m»**& 
fete, ±Jft©a*fcJ:0*©B*f*J41iV»**»a*L 

50 [0 0 5 2] ±«©S<dt«K*V»Tli, r^Xh 

~> a >*fiiE« 1 0 *^©M PtbJ*** V>«"C*4 1/ 
x^;VRfi!l QUzm fcKBbTH*&», ±7tl8©^ 
&©*S:#S:bTV^*i. r-fXh—>3>lffiIEfilO 
SCiAWfl (B/hflD {c:EB-r5^-&fc«, x^Xh 
— >a>BiE«i oe>&mz&»%ym%(D±i*-Z\z& 
Z>mW*^l&LT. T-fXh-ya>iiEffil0i:»1- 

<5BXB*ft)e-r*j:t«»fivj. se-KxVxb 

-S"a>BiE©«l«ftl«±a-&*&»tett. r-fXf- 
v'a >WIE« 1 0 Sl^iWRBlcBB-rsBfcTTfco 
40 Tt), r-fX h-i ^a >1SiE«l 0 ©ffiBfc:*W-*3tt* 

[0 0 5 3] ±»©BB«fc43V»T», T-fXh 

—>a>BlESl 0©8B,B^fffi(CJ;^^#^>ft<-r-5 
MSmcjttBifiCttit&n&T 9 ^ X h— >a > 
BiEBl 0Kjfc*UT»X?£JSbTVi-53&J. jH^tCte, 
JPXStlSxV X h-^3 >BiE«itt»3a:4^5-fl5 

-««©»bii»**jk»t*< jeas««»*. 

5(7 [0 0 5 4] f l/T, ±E*B«fc*tiT. T-fXH 
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v a >«je« i o p l &mfcrz%&mtt 

©•5 v^zhmoy&wdL i/rv»**:*, s& 

^PLOlKCT-fXh-: ^3>*SIE«1 O&JfJR 
«I^*JS«T?tt, =T4 X h-v-a >«IE« 1 0 
fcfrSfcatctt. x-r x K-^3 >*IIE& i o <D-mz 

£©i#, — ->3>ffijEmi OfcfSW" JO 

[0 0 5 5] 

[0S©fg*&189i] 

-e&D, 01(a) «&xg©^n£7K-fB-e&o, si 
(b) tttfa!i$n&5 i ^xh-v'3>^f.«inx85#©jg ^ 

W2] *&w\z&zmm%m<Dmm*i&wtzm-c$> 

0 2(a) ttW8M03fc#©tt«£*fBT<&D, 0 
2 (b) JM««©3t«0«tt*SfrHTr**. 

[h 3 ] #5g?i§ &zmmiv)®.&%'*m.mmm £ n 

[04] ^Xh-^ 3 >«jE«£«frr£«&$#© 
[05] h-">3>£WI-0»JR«*Wjrr*»:J6 



[02] 




(a) (b) 



*&■!!¥ 8-203805 

14 

-5. 

[0 6] h-- ^3>*aut-r*fc*teffi^en* 
[07] m6<Df7.hu^^)^m^xmm^ntc!7x. 

A±©/^->©jRj8£jj*-rBT?»S. 
[0 8] *HJg^K 5 k^ttffl*%5C©ift^©/fc*©0T 
08(a) tt«*©lfiW«£5*&m>&»£S* 

u 08(b) \**&mm\z&z>&m®5c3.*mvt®'gr 

[0 9] **J8«KJ:*iaifi«^©#ttft*-rHT?* 
•5. 

[01 0] **!6«fcJ;*iftW»SS©^tt**-rHtT* 
•5. 

[011] 4&IKMlcJ:«ttntt%©#&«»t-H-V» 
•5. 

[012] *HJ8«lfc«fc*ftffi«^©^SS*-r0T?* 

5. 

[01 3] *ft)KMlcJ:SftflMt£0?&ft*TO?& 
•5. 

[014] t^7] — ->3>«jEffiSiax-r^.fc»©^ 

[«p^©ittBj] 
r ■•• !^#;k 
w - 

10 ••• T-rxh-: ^a>ttiE«i (*jni«#) . 
i l - a&tttt, 

PL ... tS*ft^> 



[04] 
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